Mechanisms and biomarkers of genotoxicity. Molecular dosimetry of chemical mutagens.
The relevance of the use of DNA adduct frequencies as a parameter for the extent of mutation induction by monofunctional alkylating agents was investigated in cultured Chinese hamster cells and in rat skin fibroblasts treated in vivo with the test chemicals. The nature of the biologically significant DNA adducts was investigated by DNA sequence analysis of mutations induced at the hypoxanthine-guanine phophoribosyltransferase (hprt) gene. The results show that under conditions where O6-alkylguanine is a persistent DNA lesion more than 50% of the mutations are GC to AT transitions indicating that the frequency of O6-alkylguanine is a good parameter for mutation induction. However, in target cells which are able to remove alkyl groups from the O6 position of guanine, alkylating agents with a low nucleophilic selectivity (e.g. N-ethyl-N-nitrosourea (ENU) and N-ethyl-N'-nitro-N-nitrosoguanidine (ENNG)) exert most of their mutagenic activity most likely via the induction of O2-ethylthymine.